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FOREWORD 


This is the tenth in the Professional Manpower Series of 
bulletins and the third presenting statistics on employment and 
income of engineers and scientists. Two previous bulletins, 
No.’s 7 and 9 inthe series, contain similar information for the 
years 1957 and 1959 respectively. All three reports have been 
based ona sample survey of individuals conducted annually 
by the federal Department of Labour since 1957. 


It should be noted that the employment figures given in 
this report relate only to 1961 survey respondents. They are 
not estimates of the total population of engineers and scien- 
tists in Canada, As well, this is essentially a statistical re- 
port, unlike the previous two which contained analyses. 


A preliminary release of some of the major findings of the 
survey was published in May 1961 and distributed to those on 
the survey mailing list. 


The Economics and Research Branch wishes to acknowl- 
edge with thanks the assistance of the engineers and scien- 
tists who replied to the survey and the co-operation received 
from the various professional engineering and scientific asso- 
tions. 


This bulletin was prepared in the Manpower Resources 
Division of the Economics and Research Branch under the 
supervision of Mr. A.W. Cowan and the direction of Mr. J.P. 
Francis. The accompanying text was written by Mr. R.B, 
Heatley. 


W.R. Dymond, 

Director, 

Economics and Research Branch, 
Department of Labour. 
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INTRODUCTION 


The growth of industries based on an increasingly complex technology, 
supported by expanding research and development activities, has created a 
critical need for men and women with professional training in a wide variety 
of scientific and technical specializations. The ability of a country’s edu- 
cational system to produce such manpower, and of industry to employ them 
effectively are, therefore, of crucial significance and continuing concern. 


This report presents information on the character of scientific and en- 
gineering manpowerresources in Canada. The data show howthese resources 
are employed throughout the economy, give some indication of the ways in 
which they are being used, show the types and amounts of education which 
they have obtained, and indicate their patterns of earnings. The information, 
therefore, helps to provide a basis for assessing the kinds of manpower 
resources available in Canada in these fields and the ways in which they 
are being utilized. The source of the data is an annual survey undertaken 
by the Canadian Department of Labour. This report presents the results of 
the 1960—61 survey. 


The information is based on a sample survey of professional personnel 
enrolled in the Register of Scientific and Technical Personnel which is 
maintained by the federal Department of Labour. As part of a continuing sur- 
vey program, inaugurated in 1957, one-third of the total Register is surveyed 
every year. The data thus obtained are representative of the total register, 
although the figures shown in the report refer only to those who completed 
the survey questionnaire in 1960—6l. 


This report is divided into two parts, one dealing with engineers and 
the other with scientists. In each part, the charts and tables are arranged 
under three main headings, employment, earnings and salary rates. 


The statistics shown are organized according to three sets of criteria: 
undergraduate course, level of education (bachelor or post-graduate degree) 
and year of bachelor graduation. Broadly speaking, these criteria reflect re- 
spectively the kind of formal training, the amount of formal training and the 
amount of experience the respondents have had. It is for these classes of 
respondents that variations in their employment characteristics, earnings 
and salary rates are shown. 


The employment characteristics studied consist of the 1960 employment 
status of respondents in the labour force, the industries in which they 
worked, their region of employment and their work functions. In the sections 
on earnings, median earnings of respondents are shown by these employ- 
ment characteristics. A similar presentation is made of median salary rates 
with the exception of "employment status" which does not apply. 


The appendix table gives the total count ofthe scientific and technical 
personnel register maintained by the Department of Labour, Ottawa, from 
which the representative one-third sample was drawn for the 1960-61 


survey. 
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SCOPE AND METHOD 


The sample on which the mailing list of the survey is based is repre- 
sentative of all groups in the Register. These include (a) university grad- 
uates in recognized courses in engineering, natural science, and veterinary 


medicine and (b) non-graduate members of professional associations, most of 
whom have passed qualifying examinations. Register coverage is further re- 


strictedto persons who are either Canadian citizens or non-Canadians work- 
ing in Canada. 


Although all classes of Register personnel were surveyed, not all of 
them were included in this report. It was not possible to include pro- 
fessionally-qualified non-graduates, as a field of specialization was not 
available for allrespondents in this category. Data for veterinary doctors or 
for those not in the labour force are not shown in any of the tabulations and 
information for Canadians working outside Canada appears in only two tables. 


The procedure for selecting the sample consisted of dividing the uni- 
verse of Register personnel into three equal parts so stratified that each part 
or "cycle" was representative of the whole. Stratification was by university, 
undergraduate course and year of bachelor’s degree. Subsequent additions to 
the universe were assigned to one of these three cycles. Each year since 
1957 questionnaires have been sent to personnel in one of the cycles, so 
that the universe is covered in a three-year period. The one-third sample for 


the present survey is composed of the professionals assigned to Cycle 
Number Two. 


Survey forms were mailed out during the last week of December 1960, toa 
total of 24,397 individuals. Two follow-ups were sent to non-respondents, 
one at the end of January and the other at the end of February. 


The cut-off date for inclusion of information in the report was March 23, 
1961.* At this date, 18,083 out of a total of 24,397 or 74 per cent of the 
questionnaires mailed were returned. Another 6 per cent could not be con- 
tacted leaving 20 per cent who did not respond. How these response rates 
compare with the results of the previous two cycle surveys is shown below: 


Response Rates of Survey Operations in 1958, 1959 and 1960 


1958 1959 1960-61 

(a) Total mailed survey 24,887 225782 24,397 
(b) Not located by postal authorities 3,134 1,689 etal 
(c) Delivered by postal authorities (a-b) 21;753 21,093 23,046 
(d) No response 4,665 4,102 4,963 
(e) Replies received 17,088 16,99] 18,083 
1. Per cent response of total mailed c/a 69 75 74 

2. Per cent not contacted b/a liz fi 6 

3. Per cent non-response d/a 19 18 20 


*The time taken from the date of the first mailingtothis cut-off date was less than 
three months. This represents a decrease of one month over the 1959 survey. 


Of the 18,083 questionnaires received, 2,854 were omitted from the 
tables which form the body of the report. These include, in addition to the 
Register personnel previously mentioned, students, housewives, non- 
Canadians working outside Canada, Canadians working outside Canada or 
the United States, respondents who had left the technical field, had retired 
or were deceased, those who provided insufficient information and a few 
others, who, for various reasons, fell beyond the scope of the study. The 
breakdown of these replies is shown as follows: 


Total replies received 18,083 
No degree 639 
Veterinary doctors 345 
Students 484 
Housewives 152 
Non-Canadians working outside Canada 332 
Canadians working outside Canada and the United States 151 
Non-technical personnel 162 
Retired 351 
Deceased 130 
Insufficient information 53 
Others removed 55 

Total replies covered in report 15,229 


Thus this report covers 15,229 professionals in every branch of en- 
gineering and most fields of science. Of these, 470 are Canadians working 
in the United States and are included in a few of the tables. However, the 
majority of the tables are based on the remaining 14,759 professionals 
working in Canada. Of this total, engineers comprise 65 per cent, while 
scientists account for the rest. The heaviest concentration of engineers is 
in the fields of civil, mechanical and electrical engineering. The greatest 
numbers of scientists are found in agriculture, chemistry and general 
science. The distribution of these scientific and technical personnel by 
their field of academic specialization can be seen in the following break- 
down. 


Total replies covered in report 15, 229 

Canadians working the United States 470° 

Working in Canada 14,759 

Engineering Science 
ALON AULICa lary seduce teneias 59 ABLiCulture @..ce.ccueeeene rer 15633 
ire mica): Ray. keeacieyctereeee 1,240 Biology Mermgournwen ee es 
Bis a DE aie ee beg rea Te 2,508 Ghemistry »..s.c..c.ceneaene eee 817 
PL G@CIr iG Lents ie cuits eco 2,027 F OF OSU oie coss ans races ee 487 
Engineering Physics........... 224 General Science -.ac..ceseseseovnnsraes 808 
Geological® ieee ..c.cussvcette 148 GeOlG gy ncsuscae ete eee tions 338 
Meehanical Wyse secstecteete 2,108 Mathematics i... faeces 114 
Metal luteica tix 2e....s..<--demes 252 Mathematics and physics......... 319 
MILLIE Wacsoededss dventaeeerec esters 578 PHY S105 Sree Aes senpineeaanrs Cate 144 
Petroleum sspears. ance: 85 Other Scleneé oa cccnras cee pa 
Other Engineering................ 422 

Total Engineering .......... 9,651 Totel Sciencteciss woene 5,108 


* Of the 470, 271 are Engineers and 199 Scientists. 
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The terms “engineer” and "scientist" throughout the report, refer en- 
tirely to the undergraduate course in which the respondent specialized. En- 
gineers are graduates in courses which are recognized by the Cana- 
dian Council of Professional Engineers. Scientists are graduates in the 
regular honour science courses (including mathematics), general science, 
agriculture, forestry and geography. 


The term "function" refers to a list of ten broad areas of work duties 
specified on the questionnaire. From these, the respondent selected his 
principal function, on the basis of his own evaluation. 


A similar evaluation was made with respect to the "field of employ- 
ment specialization". A comprehensive classification of the products, pro- 
cesses and fields of knowledge in which engineers and scientists most 
likely work was provided each respondent from which the appropriate se- 
lection was made. In this connection, the fields of Chemistry and Chemical 
Engineering were revised for the 1961 classification sheet by the Chemical 
Institute of Canada. 


"Earnings" statistics are based on annual professional income (in- 
cluding salaries, commissions and bonuses) during the 1960 calendar year 
of respondents working full-time for a period of ten months or over. Viore 
specifically they are "median earnings","first quartile earnings" and "third 
quartile earnings". The median was used because the frequency distribu- 
butions of earnings were skewed towards the high values. (For such an 
asymmetrical distribution, the median, rather than the mode or arithmetic 
mean is the more meaningful average). 


Median earnings representthe middle value in the series. For example, 
if the median earnings are $7,000, this means that half of the respondents 
earn more than this amount; half earn less. 


As the concentration of earnings is measured by the median, so the 
dispersion of earnings is measured by the difference between the first quar- 
tile earnings andthe third quartile earnings. This difference is known as 
the interquartile range and within this range, earnings of the middle 50 per 
cent of the respondents fall. The bottom 25 per cent of the respondents 
earn less than the first quartile earnings; while the top 25 per cent earn 
more than the third quartile earnings. 


A question on "salary rates" was introduced into the survey for the 
first time in 1961. Statistics shown on salaries are based on the annual 
salary rates at January 1961 ofrespondents who were paid on a salary basis 
only. The statistics exclude respondents who were paid commissions in 
addition to their salaries or who were self-employed. 


In drawing conclusions from the statistics presented here, it should be 
kept in mind that the results do not relate to the complete universe of 
scientific and technical personnel, but to a one-third sample of the pro- 
fessionals who fulfill certain prescribed criteria. 


The degree to which the results accurately reflect the characteristics 
of this universe is influenced by several factors, particularly the size of 
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the sampling error and the extent to which the characteristics of non- 
respondents differ from those of the respondents. In this latter connection, 
it should be noted that from a special study undertaken to assess this bias, 
the conclusion reached was that “in view of the statistical procedures 
followed in the survey, the absence of the non-response group in the sur- 
vey tabulations did not appreciably affect the validity of the data."” 


Finally, a large number of factors have been examined in the tables 
and the resulting breakdowns have, in some cases, produced very low to- 
tals. For this reason, it is recommended that the reader study mainly 
the overall patterns which emerge. 


1Engineering and Manpower Resources in Canada, Professional Manpower Bulletin 
No. 9, Economics and Research Branch, Department of Labour, Ottawa, 
March 1961, p. 4. 
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PART 1-ENGINEERING 
A. — Charts 


Employment 
Chart 1 — Work Functionby Years from Bachelor Graduation, 1960 


Chart 2 —Work Function by Level of Education, 1960 0.0.0.0... 
Earnings 


Chart 3 —Earnings by Years from Bachelor Graduation by Em- 
ployment Staruspol QO. A ONTOS cect 


Chart 4 —Earnings by Industry by Years from Bachelor Gradua- 
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Salary Rates 
Chart 5 —Salary Rates by Year of Bachelor Graduation, 1961 .... 


Chart 6 — Salary Rates by Function by Year of Bachelor Gradua- 
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B. — Tables 


Employment 
Table 1 —Employment Status by Level of Education, 1960 .......... 
Table 2 —Undergraduate Course by Industry, 1960 oo. 
Table 3A- Industry by Years from Bachelor Graduation , 1960........ 
Table 3B- Industry by Years from Bachelor Graduation, 1960........ 


Table 4 —Industry by Level of Education and Years from Bach- 
Slommoroduationy 1960 Weil te ee ees 


Table 5 — Region of Employment by Years from Bachelor Gradua- 
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Table 6 — Work Function by Years from Bachelor Graduation, 1960 
Table 7 — Work Function by Level of Education, 1960.00.00... 
Earnings 


Table 8 —Median and Quartile Annual Earnings by Level of 
Education and Years from Bachelor Graduation, 1960 


Table 9 —Median Annual Earnings by Employment Status by 
Level of Education and Years from Bachelor Gradua- 
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Table 10 —Median Annual Earnings by Industry by Level of 
Education and Years from Bachelor Graduation, 1960 
Table 11 —Median Annual Earnings by Region of Employment by 


Level of Education and Years from Bachelor Gradua- 
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PART 1—- ENGINEERING — (Concluded) 
B. — Tables 


Earnings — (Concluded) 


Table 12 — Median Annual Earnings by Undergraduate Course, 
Level of Educationand Years from Bachelor Gradua- 


tion, 1960 
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Table 13 — Median Annual Earnings by Work Function by Level of 
Education and Years from Bachelor Graduation, 1960 


Salary Rates 


Table 14 — Median and Quartile Annual Salary Rates by Level of 
Education and Year of Bachelor Graduation, 1961 


Table 15 — Median Annual Salary Rates by Industry by Level of 
Education and Year of Bachelor Graduation, 1961 
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Table 16 — Median Annual Salary Rates by Region of Employment 
by Level of Education and Year of Bachelor Gradua- 
tion, 1961 
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Table 17 — Median Annual Salary Rates by Undergraduate Course 
by Level of Education and Year of Bachelor Gradua- 
tion, 1961 
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Table 18 — Median Annual Salary Rates by Work Function by 
Level of Education and Year of Bachelor Graduation, 


1961 
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ENGINEERS 


FROM BACHELOR GRADUATION, 1960 


WORK FUNCTION BY YEARS 
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Chart 2 


WORK FUNCTION BY LEVEL OF EDUCATION, 1960 


ENGINEERS 


BACHELOR'S 


ngs 
ja 
oO 
= 
U 
=) 
a 
o< 
=) 
<a 
oc 
Lu 
be 
A 
< 
= 


sr! 


_S = “ . 


“89 


oy 


Chart 3 


EARNINGS BY YEARS FROM BACHELOR GRADUATION 
BY EMPLOYMENT STATUS, 1960 
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Chart 4 

EARNINGS BY INDUSTRY BY YEARS FROM BACHELOR 
GRADUATION, 1960 
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Chart 5 


SALARY RATES BY YEAR OF BACHELOR GRADUATION, 


JANUARY 1961 
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Chart 6 


SALARY RATES BY FUNCTION BY YEAR OF BACHELOR GRADUATION, 
“JANUARY 1961 
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PART 2 


SCIENCE 


PART 2—-SCIENCE 


(Includes graduates in Honour Science, General Science, 
Agriculture, Forestry and Geography.) 


A, — Charts 
Employment 
Chart 7 — Work Function by Years from Bachelor Graduation, 1960 
Chart 8 — Work Function by Level of Education, 1960........000.00.. 
Earnings 


Chart 9 — Earnings by Years from Bachelor Graduation by Em- 
ploymenestotus mL COUsn ce eee Scere a 


Chart 10 — Earnings by Industry by Years from Bachelor Gradua- 
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Salary Rates 
Chart 11 — Salary Rates by Year of Bachelor Graduation, 1961 .... 
Chart 12 — Salary Rates by Function by Year of Bachelor Gradua- 
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B. — Tables 

Employment 
Table 19 — Employment Status by Level of Education, 1960.......... 
Table 20 — Undergraduate Course by Industry, 1960.00.00... 
Table 21A- Industry by Years from Bachelor Graduation, 1960 ...... 
Table 21B- Industry by Years from Bachelor Graduation, 1960 ...... 


Table 22 — Industry by Level of Education and Years from Bach- 
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Table 23 — Region of Employment by Years from Bachelor Gradua- 
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Table 24 — Work Function by Years from Bachelor Graduation, 1960 
Table 25 — Work Function by Level of Education, 1960.................. 

Earnings 
Table 26 — Median and Quartile Annual Earnings by Level of 
Educationand Years from Bachelor Graduation, 1960 


Table 27 — Median Annual Earnings by Employment Status by 
Level of Education and Years from Bachelor Gradua- 
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Table 28 — Median Annual Earnings by Industry by Level of 
Education and Years from Bachelor Graduation, 1960 


Table 29 — Median Annual Earnings by Region of Employment by 
Level of Education and Years from Bachelor Gradua- 
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PART 2 — SCIENCE — (Concluded) 


B. — Tables 


Earnings — (Concluded) 


Table 30 — Median Annual Earnings by Undergraduate Course by 
Level of Education and Years from Bachelor Gradua- 
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Table 31 — Median Annual Earnings by Work Function by Level of 
Education and Years from Bachelor Graduation, 1960 


Salary Rates 
Table 32 — Median and Quartile Annual Salary Rates by Level of 
Education and Year of Bachelor Graduation, 1961.... 


Table 33 — Median Annual Salary Rates by Industry by Level of 
Education and Year of Bachelor Graduation, 1961...... 


Table 34 — Median Annual Salary Rates by Region of Employment 
by Level of Education and Year of Bachelor Gradua- 
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Table 35 — Median Annual Salary Rates by Undergraduate Course 
by Level of Education and Year of Bachelor Gradua- 
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Table 36 — Median Annual Salary Rates by Work Function by 


Level of Education and Year of Bachelor Graduation, 
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FROM BACHELOR GRADUATION, 1960 


WORK FUNCTION BY YEARS 
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Chart 9 


EARNINGS BY YEARS FROM BACHELOR GRADUATION 
BY EMPLOYMENT STATUS, 1960 
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Chart 10 


EARNINGS BY INDUSTRY BY YEARS FROM BACHELOR 
GRADUATION, 1960 
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Chart 11 


SALARY RATES BY YEAR OF BACHELOR GRADUATION, 


JANUARY 1961 
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Chart 12 


SALARY RATES BY FUNCTION BY YEAR OF BACHELOR GRADUATION, 


JANUARY 1961 
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Appendix — Distribution of Scientific and Technical Personnel 
Register by Undergraduate Course’ 


June 1961 
Per Cent 
UNDERGRADUATE COURSE Number 
Grou Grand 
Tota Total 
PL EMG ELUNE eens ccpee ee decor sea insanes's ea sat sed0ssiycesoies sceohs % 7,955 — Bi 
LNG ALPERT LO pS Beet TOUR RnR IN ene te cnn ie ee ee RE 2,265 _ 2.8 
Engineering 
PACTS POET) Ree WE aie ap che 1 aie ane ON peer ee eae 351 ey 
PAT UCLE UE EL seecacs cadeccctte dic obescavssssessatnons dans vencsass 203 0.4 
ERATE CEST <a oleate UUs Gis Nn Ee eee ee 522 11.8 
CRNA Lier Mt eee a caus ees awe cterenangee ros tanee: 11,968 24.7 
CLI RG ml aca ceceeeoecosnnsnasneoceeeavodees suk 9,485 19.6 
Engineering and Business..............:.cseseseeeeeeee 561 1.2 
FOOD INS OPIAG ENV RICE f.oct cous ieesacees ctanenuns. cosas es 1,343 2.8 
VEST eYGN a Ec e i aptaner Sie Wp a ase ae 20 ne ses Woh 70 0.1 
ORE CA U oroe carbs suena ns Coeced crue cases cakes sssc2iaccses 733 1.5 
Ge Boe Dead ae 5 Se ee Sey ener ee ere eee 9,990 20.6 
MSC ear 1G a) ore jenccaseccrxtnccssercsnarphasanexesenervusoanes 1,269 2.6 
ATTEN ce po eee ecto ante cate nest cade csngoeusa at cenesisbareeees 2,740 Bae 
PGCE GL OU cree oes eck ecacn ence satevaeivsetavers ions sos cavaches 332 0.7 
WUT SSS co 28 pak ale EL SE oo) fa eee pr ety Ce 1,062 202 
INT PEA OUBL ES: aces docs: castnorttarcscssostevevenerasncosnsts 2,647 5.4 
PR OLAIG LM BANE ELSI occccacosacsversareescorsaotcons 48,476 100.0 59.0 
FOOTE SUEY 0 caccconcacsctvversnscadtersncssosrssasvisisoocpsanssesesedaenss 2,665 _ 3.2 
Science 
BaACleriOlOgy siccsssseececseesneecnsszscctvessesancasseooacenoes 156 0.8 
Esa Cree ance IT] LL Mies ee ere cces Sener Vase tesyti ssf evsoay ar conus sen tes 356 1.9 
ESOL fs Wore cp ae cease oe eee acai cre rgavstnscreh ass ees acces 980 Ded 
POU AY pee e cer cea cerca ah esate steer snsrosnet 129 0.7 
RGU NUE UE oregano ts ace cuse tvasserttibocatestotsessesaetes 4,362 23.4 
Cite Dite thy ct CE NV SAC Ecce ecacerscoscpcssnyiaatactstecss 418 nae 
PPCLEE ALAS GIONIC Giri tor ecascckee ical inci neoa teseuuees 6,003 321 
Rte OME BONY RO taree ete tes casey eoshrediuetiianarensiessinutese 280 15 
EO LOD Vor rhs ope ccnedscnccevensse gaesuapeerseessrii san cunesees bike 9.2 
Mabe euiat te eerie oa. ti ceceeehcstesstaerses tess ql 4.0 
Mathemalicaand SPD YSICS) ...ccchcccsbensicasoevernsoe 1,162 9.5 
GURU E Var eres tien vont cans aracersepestcoresavectiaesacpes 52 0.3 
MEI Gh sie ere ge ceo nee conch seant a oescicyne venation sretees 986 Sea 
Pi DOLOR Via emia pi esse ae aerteesdiueecsessnaspecsanysoaetdn seen 333 1.8 
OO ee re eee cose e ts Cue gaat scondse-cersees¥iessovancesas oid 2.0 
BESOC a OTe Bete aces eet cscecstiusack eeevse 18,664 100.0 Dae ae 
V OECTIN AL ye MECC ING) isco tacasctesercastanstess toy scecansones 1,838 Pay 
CERN ace tem tee reste a toens eres asatyansnisjstheieaGessescnosesness 282 0.4 


Grand Total (All Courses) | 82,145" | _ 100.0 


“The above figures are based on a hand count made during the week ending June 9, 1961 of 
individual files in the scientific and technical personnel register maintained by the Depart- 
ment of Labour, Ottawa, Canada. 


Includes electro-mechanical and those who did not give a specific course. 
Passed qualifying examinations of provincial professional engineering associations. 


Includes forest engineering. 


ev 2. 6 WwW 


Includes various combinations of honour courses. 

6 AA ae 

Includes 195 non-graduate members of scientific associations and 87 persons who began 
their technical studies at the graduate level. 


"Includes 1,164 classified as "retired" and 426 as “housewives". The remainder were re- 
ported as in the labour force. The 1961 graduates are not shown in the above figures. 
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